We investigated a possible relationship between the Kobe earthquake (January 17, 1995) and the quality of semen. We assessed sperm concentration and motility of 27 male patients who had a concentration of more than 30 million/ ml and >40% sperm motility within 5 months before the earthquake. Twelve male patients from districts with a magnitude of <4 on the Richter scale showed no difference in sperm concentration and motility before and after the earthquake. Of 15 male patients from districts with a magnitude of >6, five patients whose houses received no damage showed no distinct changes in sperm concentration and motility. In contrast, 10 patients whose houses were partially or completely destroyed showed significantly (P < 0.001) lower sperm motility after the earthquake than before, although no significant difference of sperm concentration could be observed. Of these latter 10 patients, seven could be followed. In six patients, sperm motility was restored between 2 and 9 months after the earthquake,* the sperm motility in one patient, whose father died a victim of the house crash, has not yet recovered. Thus, the acute stress resulting from such a catastrophic earthquake could be a possible cause of reduced sperm motility.
Introduction
There are some reports that emotional stress can negatively affect semen quality in an in-vitro fertilization programme (Harrison et aL, 1987; Gerhard et aL, 1992; Ragni and Caccamo, 1992) . However, there are no reports as to whether stress due to a disastrous earthquake can also affect semen quality. Recently on January 17, 1995 a strong earthquake showing magnitude 7.2 on the Richter scale occurred centrally in Kobe in the southern parts of Hyogo prefecture and killed 5502 people. Here we report on the relationship between the earthquake and sperm motility.
Materials and methods
We compared semen samples within 5 months before and after the earthquake in two areas: one containing districts Kobe (n = 6); Awaji (n = 11); Nishinomia (n = 2); and Takarazuka (n = 6), all showing a magnitude of >6 on the Richter scale and where a number of earthquake victims died, and a second area, containing the districts Ako (n = 5); Aioi (n = 2); Tatsuno (n = 1); and Himeji (n = 4) showing a magnitude of <4 on the Richter scale where no earthquake victims died. We assessed sperm concentration (X lO^/ml) and motility (%) in male patients who had, within 5 months previous to the earthquake, concentrations of >3X1O 6 per ml and >40% sperm motility. These men were patients in our clinics for infertility treatment using in-vitro fertilization (TVF) and embryo transfer or intrauterine insemination (IUI) . No patients with distinct severe oligoasthenospermia were included in this study. Abstinence was 3-7 days before treatment. No causative factor other than an emotional or physical stress caused by the earthquake was confirmed in any patient on interview. Statistical evaluation was performed using Wilcoxon matched pairs test.
Results
Male patients (cases 16-27) in the districts with a magnitude of <4 showed no differences in sperm concentration and motility before and after the earthquake (Figure 1 ). Of 15 male patients in the districts with a magnitude of >6, five patients (cases 11-15) whose houses were undamaged showed no differences in sperm concentration and motility. However, 10 patients (cases 1-10) whose houses were partially or completely destroyed showed significantly (P < 0.001) lower sperm motility after the earthquake than before the earthquake, although tiiere was no significant difference in sperm concentration before and after the earthquake (Table I) .
Of these 10 cases whose houses were destroyed or severely damaged in the districts with a magnitude of >6, one patient (case 6) suffered from distinct physical stress (bone fracture of lower limb) while the other nine patients suffered from emotional stress only. Of these 10 cases, we were able to follow seven patients (1, 3, 4, 5, 7, 9 and 10) after one sperm assessment as shown in Figure 2 . Of these seven patients, six recovered between 2 and 9 months after the earthquake but one patient has not yet recovered.
Discussion
This study demonstrates that acute stress resulting from a catastrophic earthquake is a possible cause of reduced sperm motility. Of 15 cases in the districts with a magnitude of >6, five cases (nos 11-15) showing no house damage did not exhibit distinct differences in sperm concentration or motility before and after the earthquake. However, 10 cases (nos 1-10) showing partial or complete house destruction exhibited a distinct reduction in sperm motility after the earthquake, although there was no significant difference in sperm concentration. Therefore the earthquake most likely influenced sperm function, particularly sperm motility in male patients whose houses suffered severe damage in districts with a magnitude of >6. Of these 10 cases suffering house destruction in districts with a magnitude of >6, we could follow seven patients after one sperm assessment In cases 1, 4, 5, 7, 9 and 10 sperm motility was restored between 2 and 9 months after the earthquake. However case 3 still showed not only reduced sperm motility but also reduced concentration even 10 months after the earthquake (December 5: motility, 3%; concentration, ). His house was completely destroyed and his
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father died a victim of the house crash caused by the earthquake.
Further study is obviously needed to clarify the mechanism of reduction of sperm motility caused by stress.
